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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a structure 
compared with conventional one which is provided with a 
switch region and memory region in other region than a 
sensing part, and make the opening ratio of the photo 
detector larger than the conventional constitution. 
SOLUTION: On the main surface of a semiconductor 
layer 1 1 added with impurity, a plurality of control 
electrodes 13 are arranged by way of an insulation film 
12. When a light is introduced to the semiconductor 
layer 11, charge is produced on the semiconductor layer 
1 1 . If a control voltage is impressed on the control 
electrode 13, charge is condensed in a potential well 14 
formed corresponding to the control electrode 1 3. When 
the number of the control electrodes for impressing the 
control voltage is varied, the area of the potential well 
1 4 occupying the reception surface varies. The charge 
condensed in the potential well 14 is taken out as signal 
charge. Consequently, by varying the number of the 
control electrode 1 3 for impressing the control voltage, 
it comes to practically vary the sensitivity of the photo detector 1. 
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■b > -9- 7 <D 7)< ¥ $s 52£ a$ £> ^ A, T- ^ 5 <, & £ mu fll 1 bfeitfUffilRfcHSPl d t± „ ± 3$ cd J; 
9 ftij fP « m 1 3?;^fflLTfcO, «"JWlHlKaJ4T^J5!£«tl*JfflI«JBEl 3 IZ W j]U 2 tl % ffl 

[ 0 0 3 2 ] 

*mm&t&?i*. n ft « 2 6 ^ m m m l ^ ft t m ft 1 a k *j ^ t s ft l ^ ft t cd <s 40 
» as 1 b ^ ft it § ^ s cd fM © =& ff 0 m * m t » o a 0 % m m m m as 1 bic*5^-ci«jg£<D 

[ 0 0 3 3 ] 

mwm^it. m 3 ic^k? z 5 #g ft m 2 ^ & m iz m m t % ft <d m m m it w m m << v & 
o t , m ft as 1 a-e©£ft3&£©&ffc#flttn-efcJ5fc-r*uf % fiffli^^to^tcti, 

fa«nK^i>ti4%ttffiT?0 4^£*W5afi*»J6titf i^c i: *^ t> S « ft t *. li 
, il-fCO^TtiffltfOS, 9 0JSf, 18 0^, 2 7 OlTfeS 4^<D^-< = >^T-C0 
ftin(c^H-§^^3l®5:ftlfnA0, A 1 , A 2 , A3ktS. CuC, #ffifit* 50 
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ft z&yt&mA o , ai, a 2, a 3 ft, mmicftmrnmr wvmrmmftic&^x \m 

lfc^liablt§feOtt§o ::t\ S^SilAO, Al, A 2, A 3 Z>miZ 

ft iiL m m t w m. it -e -r\ ^ o fg ^ & e> ^ ft $ x <d yt <d m m m m & m. it & & t © t -r n 

, §)tilAO, Al, A2, A 3*9 0 fiS t T ^ 5 C k 6 , #f^?$gA 0, 

A 1 , A 2 . A3tffiii»k<!)M«ll, ^SfStCktfTtS. 
V = t a n _ 1 I (A3-A 1) / (A0-A2) ) 

-d^ o , mmmm^ i b ic^s^x ±^Lfc§:ye^m a o , ai, a 2, a 3^$j65^^ 
5 1/ y x m m t w *g ft m m m m m r n &\ ^^^^y^tfe^tsjt^fiAo, a 1 
, a 2, a 3c«atsflrf ■is^ififftasi ctiasnsiitiLfts. coi^t 

3 K m. <0 m t fr. fe«V«4fil©fll^*fif*^SiJO«5«fflSl afc*t*SfiM*T43#4ffl©ra 

^i^^f 5tiT^p.«tffiaia5 1 d ^iLtfFigu tc® d ttiti ^ ttnn, ± *^ 

C 0 0 3 4 ] 

±5EUfe«fi!t-Zfi±, AK ft 1 a tnffimmi® I cfe^iftil l4«fflLT^«fr6, 

iiftii 1 ^ n ft ft m 1 c t l x mms z tc v> . m w « a 1 3 e « « # iw » « 1 
b ams s a k & § ^ «§ © ftij » m b * en in -r s & @ # s § o o s 0 . a ^ ft m sb 1 c ft m 

fiXt5i:#A5n5^^ ±a©iU§)tSlfiAO, Al, A 2, A 3®i^?r*46 

5 m W ( (A3-A1) £ (A0-A2) £ MM) <fc T\ m ^ £A 9\- <D M 

£ % l&ftftft$Lyt(DmW £ £ i>fcffilzZ n% o £ fc , 01 (b) ©«£dtc*^ft*Sg|5 

Qmiigic&tt£*ffiftttffii cKttJE£LfcSiJ0Wffil 3©3fi«K:jB3Kffl!*»tJS«lflK«r» 
ffl It J;t\ 

[ 0 0 3 5 ] 

* *5 , El 00 T? t4 4 f® <D fit (S)t3fiHA0, Al, A2, A 3) ?:^I§^© 1 ji 

i T- 9 o s c k (<: f# s i 3 tc b t ^ § )!)^ ^i)i{i^tc^uT{i^mM^gxDtti-r^-r5 30 
y y © fa *s w m m * n t <^ n if 9 0 & t k ^ d m -r <: t « *i -e w: & < , s fc 4 fi <d m 
n # * j& 0 tu -r us £ ta « m 1 * ft <o m m m k m. it ws. c a ^ © r* & n «\ ^mm^<D 1 

Ttcfci^o *»Jt^jHW31fiO«fe5*na^O*»^feSi:*K:t*, » 5t « 2 6 

[ 0 0 3 6 ] 

cm 2 nrnrnm) 

HttSK+nsSjSfcJS^o C O « # . »J»*ai3JC0]*D-rS««J«l«ffiOiftjeSA^fflfflg 
[ 0 0 3 7 ] 

UT\ * H SSTJB m X ft , ^ jg M 0 l b*8«a»»i:l4Sft5IS!»»»?«fPt* 

s is -& is * © t£ - h # 4§ % ffl ^ t 4b m ^ o « m * ft 3 o *mt&BM<Dmt&xft, mmm 

6 co m m & x if & m m n <d m & <d m m it * * « rc n t i> n «\ kjbso»«*sw5c t 
a<ttffls*o«aiA^ffA-5o c c k , ^»a«[»c©^»«-^ti0j»iHiBsas4^6#A& 50 
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n& 0 ccD^o^mm^mmr^ntK^-DX, nmmmmi dzit. ^^gpi atc&i^ 

Tgft LfcftM^ttJSir £11^ (£ft«*§£*BMn fcS««^fc©JiliS8iS<DS*&«l/a# 

* n ^ m 4 <d £ o & e - h m ^ ic m ? % m ^ m$j & mm z n % 0 \*~ h m^omm&m 
mmmmtm%®WL&t(DmwL&mic&&L. tc t * a m m & m * 3 0 0 kH z sg g k & 
-r n «\ kr - h <s ■*§ o ii $ « 3 /i s 5g * \z ft % Q 

[ 0 0 3 8 ] 

m w 5 $ t? cd m ftt # i$ m m 1 1 1 ^ % ft l & w- n «\ tr - h ft © a ts it . mtmzfr 
zmmz titcye<DtiLW t , mm® &w 4 & $ mtj-s tittmnm*§<DiSL & t.. as 1 a*' 

« v 1 1 ti tf , § ft ffi # co m & m. y 1 it & t? * 2 n § „ & n l , a 1 , b 1 « ^ ^ ■? 

& o T s a lttS3t<i^©SfitfflSb> b 1 l± B» * M ^ ft («FWa^««R«-r*) 

fists, 

Yl=bl+al-cos ( co 1 • t + ? ) 

fcffL, a 2, b2liSST'SoT, a 2 « ^ & ft © 3S *S iZ *B £ L , b 2 t± tfi «i / W 7» 

x *§ a -r s „ 

Y2 = b2 + a2-cos ( <u 2 • t ) 

CCr^ftfS^Mfgm^tSrrl^L/Mi^ti (Yl • Y 2 ) (£45^5, g IS J5 & & 

a «s m fig # © a *@ (c u & fg m $ © m m s b& * n 3 c t ft 5 „ oid, & *@ m $ * # 
#>z>rctb<D{jmmffiit, tf - h « ^ © m m iz m m r % * 3 t nx t> w -a- « * ^ „ & rc u . tr 

-KfifKI4E«ftfli:j:*l6iOS!l/S^*«^StiT^5fr5, {I # « fif % IR D tb "T 
It \L - 1- {g ^ o S IS ffil fig 5j v iR D tti "T d * n'ft ff^ tr - h m <D 

mmK^m^^xm 4 ic^-rmmmr 1 iz $5 ^ x ^ c ^ m m * m m m m u 1 ctiit§ 
M^iffltn^ (-3*9, ^ "pi t i ic m m r % m m it m & %i m m 1 b <o m & * m m 
im ^ x m w l , m <d m m a m & m m m 1 b <o m m * {& m m t % ) 0 bfc^ot, m m m 
mm i c x a m m *s t 1 tc 1 1 § e - h m # % « ^ l c t & 0 , iin^tuii 

isnsiitcfts, w v> « ^ n « % m m m m m 1 cair-MtsajsttttSLfeci: 30 

£45. 
[ 0 0 3 9 ] 

fe^it fcT-h«^o«»3tc|a|JW-r*4iS(fei:Atfs o°, 90°, iso° N 27 

o° = ti^iis 1 c izm^mffizmmts # % <Dx& •? x , & tinman 
m it * n * n b# >p§ t i -e m # $ n ^ m #m a 0 ' , a 1 - , a 2 ' , a 3 ' \z & § „ c 

n ^8»lA0' , A 1 ' , A 2 ' , A3' tJ^liIfltfett§§^3ISA0, A 

1, a 2 , a 3 t rnmizm o c t tfx i* , $mic z^xiiLmm * it-Rib z c ttfxz Zo 

V=tan 1 {(A3'-A1')/(A0'-A2')} 

^mmmmxit, ^ - h m ^ <d m m iz m m 2 & x m & rc 4 m <d mft m * m ^ x & m m i> * 

^ X £ § o 
[ 0 0 4 0 ] 

Tfcstr-hfB^fc/Bv^ L*^e-n§oa^iAo' , ai' , a 2' , A3' 

^ n ft ft if K «t § y XsSc5> « L X S N tb * + # ^ # < i:5c«t 

[ 0 0 4 1 ] 

© « # ffi A 0 ' , A 1 ' , A 2 ' , A3' *«J6T^«tf, If - h ft # ^ f 5 ffi ffl 50 
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<* ft T ^ ftfcf . l^fiAO' , A 1 ' , A 2 ' , A3' J&^46S^-T^V^«l/4^ 

iSTfe§aa^iftt^<, s fc e - h m * <o 1 m m rt t? * % & g t & ^ „ doi^ 
fcitfifftt^ i mm&mtmmx&Zo 

[ 0 0 4 2 ] 

(^ 3 MMJBWt) 

m 2 nm&m? it. &mm i> *mv> %> fc&cD 4 mcomttm a o ' . a 1 - , a 2' , A3 
' *i45^^ = yyeKDaiLTi^^, * n m fig it m m. m <d m #m a 0 ' , a 1 ' 
, a 2' , A3' zmmizmo m? z tzvimt. Ltct>(o~e&z 0 ^nmmmx it , tr - 

Hf Kfe^TS^lClffi^ 1 8 OgSSS (OfO, ffi ffl ) O2ifO©«^lA0 

' , a 1 ' , a 2 ' . A3' *mmic$iisb %>m-%7j<-f „ 

[ 0 0 4 3 ] 

2 f® "f O © 5» # A 0 ' , A 1 ' , A 2 ' , A3' % IrI B# \z 46 S fc 46 E „ # ^ flfS ffc fig T? 

« 2 {® i na cd At # as i atio i is m * m ^ -r & 1 1 1 e . sua in g& sm k * ^ r s ^ £ 

i» ffi ffl T? £ 2li£DSii§^4«Lii:^5 2 il<D ft gp l a fc: M J& b fc jg A ffl » Sfl 
»W:3FL<i&5££ftS < , c©«fc3fci»ti^®J355te^*S£flflffliei5l bfci^-x^fcfciJ; 

■o x x as jg «j » 1 b <o m # fc l r t# e, ft s tr - m§ ^ a s v> K & a ffl k % % 0 

[ 0 0 4 4 ] 

llT'H, El 5 K. ^ T =t 5 , IBELfc2ffl90iB^»l a fc ^ ft ft 3 f® "f O © $j UK tt Si 
l 3^1S^ti^t«i:t§o WTOWiflt fct, 1 Hi it © fffJ @P « m 1 3 * E gu f S * 

t , i5t^t^t, & ffl® mm i 3t c i ) ~ c e ) oa?%i^Ltgg'jt5. -r 

Sb%, it^§2iOi)^Sl aO^BO — 7j««iJ»*a (1) ~ (3) is 
tt»J««i (4) ~ (6) £ {i * 3 <, & *5 , i mm-?~D(Dmft.1® 1 a t^Jg^WT, ^ ft 

ft at- - /< 7 P - KU>f ySHtfSOtfSS 
[ 0 0 4 5 ] 

fH 1 £ ffi 78 m fc ft ^ T ffi 0£ L fc J: o fc , £ ft ftl U SP 1 b T'ttS^S (C fifeS ^ f V + ;V 
n P 1 4©ffil^fft?t5<D-e6ot, 2i 1 it 1 Bit^l>i7tSP 1 acDS'J^JII® 

)g)StS^fy'>t;V#p l 4©Ei^^/>2iSPIt^It^^^5<: fc fc ffl MS "T & . 

[ 0 0 4 6 ] 

o s k> s m 5 (a) cin, ©J ss « «s (i) ~ (3) tstist§ify'>t;^pi 4 

©ffij»**€?<?-5fc«lBi*l*3© — #©iB«ffl5l alu*fJSLfe3flBO«flffll1ta (1) ~ 
( 3 ) ©-r^Ttcra*EE7?fe5fBI»«ff*W*0L, c © m ffi E « ffi # © ^ ^fi BP l a tc W jtS 
L/c 3i«MfflllI (4) ~ (6) (Dnof^OKffllli (5) IC CD M l£ * W hQ L X 

# t- > + ;V ^ p 1 4®ffi«^/jN$<tSo B^HASt, fW » « @ ( 1 ) ~ ( 3 ) ictt 

fa-r zm&izmmmwu 1 b ^mmiMKm^^rc^mx k> , m » « s ( 4 > ~ c e ) e 

jt*JES-r«««t?ttS^K:<J:S*ffe*«W ( * ? e ) « iS fc A, 2 £ fig £ ft & v> „ d © « «g 

a, ttffii* %s(ii65ft«)Kffl^s 4 Eiaoa^ffiA 0' , a 1 ' , a 2 ' , A3' <d 5 

I^IAO' Sft«|»«A2' K ffl Ml f S « ffi ( « ? e ) %?7$7-Z/> /J r;l'pFF> 1 4 
[ 0 0 4 7 ] 

$ s 0 5 ( b ) o J; 3 C, SO ffl] H IS ( 4 ) ~ ( 6 ) tettJ6 , ra#"r>'S''i';l'#pl 4 © 

i«^^t<t^ta i * izttfoLrc 3 mcommnm (4) ~ c 

6 ) (D?^Xl£fflmi±X&Z>fflfflmf±%:ttl1]\lL, £ <D mm icit mft CD m?tU 1 a iz: ^ JS L 

fc 3 ih © *y ffli ft «i (i) ~ (3) <d ? cD^tkcDmmmm (2) tc © ^ m je en *p b r ^ 

^ v ;l/ # p 1 4©®*i;&/>2<ir& 0 oSD, $ij ffl) « «i (4) ~ (6) u: # j& T 5 « 
« tt S ft $iJ 9H gP 1 b%W*«EK«bfe«ft6H:*t?, fH » « fii ( l ) ~ ( 3 ) 3^ f S 
ffi T it & ft E cfc 5 Iff fc & * ffi it (5 fc A, fc* £ jft * ft * ^ o ciDttifli, ffi ffl M ^ ^ 46 
5ft»Kffl^54KHlOi»lA0' . A 1 ' , A 2 ' , A3' <D ~> % , I^IA T S 
/i^i^tA 3' tfiStSlfii ( H ? e ) **f^i/t;I/ftPl4lLl«t5C^T 
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# 5 o 

[ 0 0 4 8 ] 

05 (a) t!5 (b) £ © W # 81 ti , « # ffi A 0 ' , A 1 ' fcjRi&SilirtfT-^SMIilH 

flfeitf»»«A2' , A3' c ttf-ez zmmftic&^Tiz&fcMQ&z n& 

o ^SD, H4C3xLftl»«A0' ^ 3£ i6 § J£ f*HC & ^ T 0 5 (a) © « H 4; 0 5 ( 
(DVimt*$lKteM>)M-?£ tlC£^>T. mftMA 0' t « # fit A 1 ' 4: £ ffl S * S 

«#«Wf^*«jtapi a ^ ^fis l ft t' f > -> t p i 4 t « » s n , $ fc , m 4 {cisif 

5 « # « A 2 ' **«>*JWIfflrtti:fe^T05 ( a ) 0«|i:l5 ( b ) O^lt^JSt 
iDigtilttioT, l^f A 2' tMlA3' fc^ffla-TSM^S^f^jS^SPla 

[ 0 0 4 9 ] 

^mmmmxit, 15 (a) (owmtms (b) otti^^fntfe^Tt§3i(?)$j 

flV « « ( l ) ~ ( 3 ) g ft it ( 4 ) ~ ( 6 ) icftmiz$ljja°? zn&t . 1 m <DM WW® ( 

2) 3= & « (5) (Dfrfcwm? %mi£ t itmm l < mjz.LT & & o 

[ 0 0 5 0 ] 

±5EO«fc3tbTH5 ( a ) ©«1T'1^IA0' fctBMj-rsM^ttffitf&Jflglltffi C 1 ) 
~ (3) t^{St«f>->t;^pi 4i;i«^n5i: ttc, 05 (b) © J» t? s* 

#m a 1 ' (cffi^-r%^^«^r^«ji»«s c 4 > ~ c e ) k *f jss ? & * 7- > * ;v ft ft 1 
4 icti^ns iinsos^iA 0' , a 1 ' «r ^ ap ic — ii^to 05 c 
a ) © « as ^ « # « a 2 ' k *g ^ -r 3 « ^ * # * m m * s en ~ c 3 ) icwists^f 20 

V <> -v ;l/ ft F 1 4tl«t5tttic, 0 5 ( b ) <DWMT~mftm A 3 ' CffiStSflf 
S^^r$iJ®m® (4) ~ (6) tcft iT 3 # -r- > ^ ;U ft p? l 4 tz: * « L „ c n 5 © « # 
« A 2 ' , A3' ^nSMcKOtBt. <: <DJ: 0 It C t t <); o t , 4 E HI O 

» 4> ffi a o ■ , a i ' , a 2 , A3' ^ m s -r s {g « * 2 m © m m m \t x m % c t 

ff-CHs iin5ol^tI«:ffl^TfflfflM|i&*«)Sc 4: *^ Rl ffi ft S , 
[ 0 0 5 1 ] 

± as l fc sij » t? *4\ i mm*Bi&? % 2 m <d m ft m 1 a © - n js -r s # f- > -> + ft 

£ fc 46 IC # -r > f ;V ft /=» 1 4 < Ltl^o gfSlC, 2 f@ © S ft SIS 1 a © 

4: ft § o c C »c , « ft i f S o 1 1 1 /Jn ? ^ t° f > -> + ;l/ ft p 1 4 tfe^Tfeg)tt 
Ull^i^^tlt^S^^ f* # lit A 0 ' . A 1 ' lCffl^-r«-®^flHS*-ISi«FLT^ 

§ n w % at gp 1 c \t \t m # m a 2 ' , A3' Kffisfsra^mra© — «#ii^L,5i*#'fii 

A 2 ' , A3' tffiSt5fflfIi*fiH$Ln^«15iaa|5i ctH:«»iA0' . A 

mm ( (A3' - a 1 ' ) t (ao' - a 2 ' ) ) iz^-iT&ismzznzfrz, a mm 

HI X 3? § o 4 q 
[ 0 0 5 2 ] 

( s; 4 * m m m ) 

ff§ 3 m m m m x it , & 3 m <d m m n m en ~ c 3 ) $ ^ « c 4 ) ~ c e ) t pi t ep jq 
t ssijiiE is 1 f@ co fliij ^ « s ( 2 ) s ft ( 5 ) <d & iz en t % m w m m t * m m l 
<»£LT^ftip5, ,f fy->t^#p 1 4 commie itm<t&± c t, © ©, ^sa©^ 

■r > is -v )\> n /=> l 4 4: /J> ffi m <D # -r > 9 s ^ ;!/ ft F l 4 i: «i>f ^it oi>r fe^? (iig^ l 
< ft o T t> S o 
[ 0 0 5 3 ] 

* ^ ssi s it , m 6 tc 7fs r «fc 5 ii3^sig^fii4:S*Wft«^c{i[w| i |ir'S§^, «• 3 f@ 
©$ijtpm@ (i) ~ (3) (4) ~ (6) icmftKGWa? &mm*mw* imcom 50 



(12) 



JP 2004-309310 A 2004. 11.4 



m n m ( 2 ) m fc it ( 5 ) tc©&epiaT3^j^sj±£^Mii<%3J:5tci£^L. ^mm 

<D jfi 7- y i/ -y ;V n p 1 40iSS*^ii©#7 i y5't;l/ftp 1 4 OS? J; 0 fe/h^ < 1^ 
L fc £ tc W fit tb S o fc fc *. M , ^IlO^fy^ + ^WP 1 4*JB/Sf*ISK#3ffl© 
mU » « S ( l ) ~ ( 3 ) $ fc t± ( 4 ) ~ ( 6 ) HO B# tc EP in * £ « ffi 7 V fc "T ft it , 'b 

mmoXT-fis* frftp i 4 zt m & t & m tc i f@ © m m m m c 2 ) c 5 ) tc © * en 

tot§tff^ 3 V^: H tl^tSo CCDct^tC, ^LtLXMM («?e) ^4fiKUt^ 

jK r y is -v # p 1 4^Ifi^«it§>t:fy>'t;Vftp 1 4iDt^<t5i:i:KJ;!) 

, mmnm^wtaLx^n^ummm (1) (3) g^ia (4) ce) t^js-rsapffi-e 

£ U fc « £H£ , iSlvMS5iD#f y-> + ;l/#p 1 4l:ltiji*^t<4 0, IS JH ft tc « ffi * 
§jtt§#f>'>^^p 1 4 £ffifti&»*i«jse#£ai3SSSBiJBJ16«J: D fefiMt^c fc 10 

ft §0 m <d m f& a «t t>* kj ^ a us 3 n & m * m m x $> % „ 

[ 0 0 5 4 ] 

( » 5 H $s fl5 ft§ ) 

* in m m m \t , m 1 tc ^ -r x 5 tc N s4^a3fK«so«ji!EcAp*T, & as a& 1 a tc *t r 

£> 3 f@ © ffjiJtP M @ (1) ~ (3) S fc it (4) ~ (6) 05SO**OSJ8Ii (2) 
S fc ti (5) tc 5& ft §| 1 5%ite/tfeOt?fe5. O 3: !K ^ ft SP 1 a tc ^ T ffi ft §1 1 5 
tc « t> ft § SP tt T* « « ft ( « ? e ) tfKfcA^^/SSft&^frfc, lf?:Sit§fcl6© 
/Jn ® « © *° t- > > + ;V n p 1 4 tc # iT 5 SP « ft gp 1 atOtfllili'BkA/HJBSt 

# § o £ 5> tc „ # H flfi IB T , «f *4Sl/TV^^ffi«<0#f y^t/l/ttP 1 4 tc ^ 20 
US f S SP ffi X it & 3 f@ CD m © « ffi ( 1 ) ~ ( 3 ) S fc ( 4 ) ~ ( 6 ) © ^ S ^ * O $J » 

« s ( 2 ) &rzit ( 5 ) tc en in ? % n be * m m <o m m n m a 1 ) c 3 ) $ r c a c 4 ) (6 

) t:EPiPt5SEi D fel< LT$§o #J «H « S (1) ~ (6) tcepip-rsmjE^CCDJ; 
^ii^i:t5<:i:ti:J:oT, i^BP l a^^SJ^ii (l) (3) (4) (6)tc*t 

js -r § x ± $l $ n fc « w ^ mu m m m x 2 ) c 5 ) mwjs-r*apffij«:win5&/u-e*»i« 
n § c t tc & § o 

[ 0 0 5 5 ] 

U5T% El 6 tc ^ T m 4 H ^ m X It , ft^f&^fiJcLTV^S^fiJc^ratcfeV^T, .jtHJ » It 
( 1 ) ~ ( 3 ) $ /c ti ( 4 ) ~ ( 6 ) tc ft Jfg t § gp {ft tc * ft § ^ v 1 > ;U # p 1 
4«<-^©gB*'ea5*«Dtc^LTs HI 7 tc ^ T «fc 3 tc , *mMBMXlt, M ffi * ± WL L T 30 

>/> & £ dt ffi n tc m fig s ft § # x v ^ & n p i 4 ti , mu ® m m a 1 ) c 3 ) $ ^ « c 4 ) 
(6) t^rist-ssuffi^. (2) ^^cti (5) jcjtj^r sautt J: 0 

[ 0 0 5 6 ] 

t fc *< o t\ bi 6 tc ^ b fc 4 £ ^ m it , ( ^ m ) t m ffi * 

« «r S « MS («?#^P^) i:«»nsJWT©J6l$ra-e<»»>»*.fcfc-r*fc, f^^S^L 
ti^S4)S)(!!Hi:l3^Ti8*i (l) (3) Sfctt (4) (6) tc W JS r 5 SP ffi X± f£ 
Sftfc«^fo-ap^s *fif*««Ff*«»»ilHJ*:43fTfliiJW*a (2) Sfc« (5) tc^ 
*S-r*BPffitc»«l , r«ci:a:<ISlDSI*ft*fe J E-ft^**o * O tt * . sxo$2ftfcmra 

1 at:W(SLT^(S?nS#f>">+;l/ttP 1 4 tc gfi ft jA * s Kl^t^i 40 

# S « as i c (#ry->t;vttp i 4 ) ©H-rfc^Wffitfii'&Sftj&pJfcltttffcSo o s 

[ 0 0 5 7 ] 

c ft tc ^ L r , ^ ^ i5S m M (O «k ^ tc pg m « © sj; -r > s/ ;l/ ft W i 4 ^ & at * ft S «fc a tc $ij 

til *r s d t tc j; o t . ffiij m n m ( 1 ) ( 3 ) s fc « c 4 ) c e ) tc ^ js -r § sp & t- ^ s 
ft fc * # ( * ? e ) a n ^ ibi m tc ma a? « m c 2 ) * fc & c 5 ) tc ^ js -r § sp tc ^ » ? 
%o -fftfr-ts. nm*3if&-? §s^^Fi tnffittum? % urn mm t n s «t©si 
Hf^osn^ftf^t'feoTfe, « ft r s «e ye as 1 atc>htjSLTff^^^ft?.MM^«a(5i 

c ( -r > * )V Pf- p l 4 ) ©raT?«^*Wtfffl-&Sft*ET1IBtttf4>&<&So a 43 s x 

7- y y * ;i/ # p 1 4*ie©Wk:jKj58 i rsewttimtffl!i 5o*j»tc*^b5f Sfflpj^-e 50 
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[ 0 0 5 8 ] 

m 3mmmm^^Lm 5 mmmmxit, m ft sp i a c^t 3fgf ooiijuii 1 3 

ft tt T ^ * # , faJ SP « S 1 3*:40m±»W-<5ck3K:LTfcJ:t,>„ £ £ tc , ffi tc L fc ffl '0 

mm \ 3 tc -d v> t mu $p n m * en in t % m m n m 1 3©ffl»j£ifflfc3fflfc©2g*»fc:«n) 
^^^i^ian^tf, 3 © a ± tc w o m z. % c fc fc oj #i t* & § 0 s fc , simcss 
♦B-e»s«»m#*S4SiSjififflsi a <d m m m m gp i bi:4A5iia*8ffliTv^^, 

0fi"fottfflOSft*®»fi^«:SV'»K:S'a:*4fflCDj«yefflSl a K # * S fig 
fc ft t£ „ 4KIOS^|A0' , A 1 , A 2 ' , A3' fclpJB^fc^i&iSCfcfeRlfliT* 

§ o 10 
[ 0 0 5 9 ] 

fc c 5 x , m 3 mmm&n^ism 5 mm&i&it, m z m m m m t m m t m m ^ tt m m. m 
m gp i b tc x % m $l * m m u x ^ 5 # N ic^§itiof^gn a *t u t m. m m # 

K|BU«LfeaftStt*HK^JtS-rS«^*W*#**«fig*«fflLTfeJ:i^. fc fc * «\ 4 
til O ffi ft gP 1 a^ilClTl^f^t, # « ft gP 1 a tc *f j£ L « ft * At gP 1 ctB 4 £ 
t3ft§O^Hk:R)fiLTS4Sfi[ffi<OS)t3SSAO, A 1 , A 2, A 3 t«it*«^« 
^ T 3 tc , *g M <D ^ ft gp 1 a[C^{St§t^llgn c tc & tit. ffi © « 

ofs^sM^s^gxmgpi dtfe^T-gLTKomtA^KThtf, m 1 m m m m t m 

il^ f^«gAO, Al, A 2, A 3tfflat51§Sl5fcatJ^Tttffil^«J6S 20 
[ 0 0 6 0 ] 

± 33 t § ^ m m m tc fc ^ r m ^tc << * - is -tz i/ 7 a x 2^7cB3?ij?fesc t&mmi, 
x ^ * ^\ i # tc @b ?u T- & o t fc ct < , sfcffiiiisaijgjB^S2ii«ijBj»t?ttia«spi a 

*lffl^WW:^*«lJ584:LTfe«tu>o 3: fc , Wtifi6B3fcLT{ifflM*£3£i&SfcfcfctcfiE 
RE ^ 3< #> ^ fiaj 81 m b fc ^ , l¥ffi0P3«^-TLfc£g|Kt^^46SfccDtc|5g€,-r, M ^ (O 

fr*>£tb2>ffif£ J PMfrMA0' , A 1 ' , A 2 ' , A3' K M ~3 T Q m ic M f § flfi © 'It 
$B^!¥{ffi-r£fc<D-?feoTfcJ;^ 0 
[ 0 0 6 1 ] 

s e. , ± m l fc m 0»j r- « it m m sp i c <o m m * & it * s fc *6 tc ^ ^ {@ cd 99 « s 30 
1 3 ttmv z 1 1 $>\c mm mm 1 3 ^(Dmmn& comta %> mm.* m 

mLT^ZW, m % SP 1 a i lO^tttofcfifco^TSftffitei&tjTfliiJ 

3*>p>©£gintcjcsufc#*p£tt#L, *j flj m ffi 1 3 tc en *p t s m je * su m -r ^> c 
£\z x -o x ^mmmmu 1 c <Dmm*&fcz c. 0 

[ 0 0 6 2 ] 

m m ni± <d w An tc £ d as 5t gp tc m !& ^ n § * # » » ^ * m x %> g ^ m ? tc o v> r . ak ft sp 

it 1£ *k % (D X , § ft X =? tc T S ft ft fi tc jS C T H * ± f& f 5 £P & O tB « ffl '0 M EE 40 
tCiSCT^ftb, aRJtaS-P3feJ58Snfe1t^f©3^1IW*aSI5*jlLT-fa^«|tffi: LT^gP 
tc Ifc 0 t±i $ n § f ij ^ $ ij « « JE tc J: -o x M W T § c i: #7? $ 5 „ $ h tc % ^ ft gp tc M m ? 

§ m ffi m m m * m it , «w**fiPOBa%jaw»KKitfe»jtB*ffi^o»j»«jEEK:jEBi;T 
^ ft * %> & z , m ft gp <d m ?i x m m <v m m ^ «k t>* n m <v m m w m x %> ^ x N a ft gp t 
« gij « tc x -r >y ^ m m fc a 12 « ^ ^ is «■ s «e * m & tc jt « r % £ m m & m m tc & z 
£ fij ^ tn $> 0 , l ^ fc . «fto»J»fe«ta : «#o*a[*fT3«isi*ffltA'a:3y5t3as3t 

# < . Hit: nj HI * S „ 

[ 0 0 6 3 ] 

i»3fcjg2cD38t?ji-r*«, io©«3ta5jctt»fliflDfBijtBi«ffi^»^&n, « ^ * m gp © ® ^ * 50 
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m m t & u m m m * m m ? % n # x m m m m t&v m m * & it s % c t # v t? m m m m 

[ 0 0 6 4 ] 

«j m n s. v> en tu ic & d myttoicmms nzmmmm^^m x sg^i^to^t N & ^ gp 

ft * & Z> cox „ S^jR?U:ftu^rS^^»lcjSi:riiW*^fil6^5»4iiOBa#««iJW«ffi 
Kffi?)tB«n*SiJ'&*{|liJ»«JEfi:J:oTWIfi!S-rsci:^T?*«o S * & A M ft rt< fig *T 10 

?nti^srifr^^^§)tifT^}tt5i: t t &c g ft f?t ^ © j&jg ttmm? z> z tr* 
qmizm? zmm*&/vtzm^mffi*wi > ) & z ttfeimicft z o set, & ft 21$ *f jts 
f * a w * n$tt m. if , *w*«»offia*ia5^«k:HJtfe»j»«s^o»j»«jEti:*si; 
tafi:**5!ip&, *^a5©ffirt^JBfio#jflpfeckt/*wojfc%ij!)<BriiT?fe-pTs ^ ft g& 
t « su fH « m * << * m m *s j: t>* 12 -is in m * m v & m * « m tt m. -r & t m m w m m \z ft 
%> o m&w& o . l t>> t > jffi © ffj'j » *s # a w * m * ft o m m * m x ft a< s 1 51 
ft-r*ci:ft<<gfflRr8ET&5fr^ &xmm*it%iwxi* < t z c ttfxzxmnmtf 

[ 0 0 6 5 ] 

m^m 4 conmit, &mm^<Dmmtemmr z * * ??mwnm%j&ikt£ & 20 

RWO«Wffl^tS«*?TS«Lfc31£tOH«k:J:oTa4rflD?g|iai«4ff5<:fctfnI 

m ic ft s o 

[ 0 0 6 6 ] 
[ 0 0 6 7 ] 

© m yt smc *5 t m m iz ^ tts u , «■ ^ ft mk. m m l ft m m * « s& # (4 *a ? t <d m ^ n # 

[ 0 0 6 8 ] 

If * £ 7 CO f£ W V it . ffi£ft*««ra©J8ftSSK:jtfjSLT»5ft;fcl£'- h « # © £ ft & to 

fflfcS*js-r*^#*ffi*-fifc:3&om-rc t w x % % ^ & , e - h^^offiaoteffltcst 

^ pf ft § o * & K , e-hm^(f:raj«*-&r^t)tfiL^:m^«^f*ffl^rffiKlk:BB-r 
ft i: J; o T m ft SI5 T § ft L fc ^ <D B ic m ft £ C t LTfe, ffflfitcffl^sa^ffit 

a {5 1 z m # ft < . a ffl m m <o & m m m ^ m w ic & & % m & m tt « ? % t ft 
ffis^^K'itfH^^iai-rsji ^ rt m \c ft § fc^^sA^s. 

[ 0 0 6 9 ] 

ffl L fc n ¥ ft « Sfi <t L ft p, fe , £fi©S!l»tfBiagfc:ft*o 
[ 0 0 7 0 ] 

If^ig9co5gB^«. ¥*ftlo±Siii»L«»ffljOlliiJflli4*ASi:i:fci:, ^fiJ m ffi 

en in * s «y m m m <d m m. * m. it « -t± s c fctcioTjSjej&wip-rs^B, ^ij^«ffi^en*n 
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£ o 

[ 0 0 7 1 ] 

< s fs ^ H # cD II m file # CD rl A ^ '> & ^ £ ^ 5 f ! J £ £ § „ 
[ 0 0 7 2 ] 

If # ^ 1 lO^HIT'tt, ^i«^rafcfe^T#r>S/^;b#F*Bia«tz:JglSf*35P6, £ 
3Kr^i/ + ;VWFlcj|(inii*, £ J5St ffl 119 5 ft W m IB K. U B L fc £ t* « N £ jjg # H K * 10 

T^^?nfcfif i#^/i^$nt < < a s ^5 ? ij & & % o 

[ 0 0 7 3 ] 

if 3j< Ji i 2 £D » v it , m ffi m m k jh v> § # 7- > > * & n w * m /k -r § m m m m * m ft 
MtCcfc oia ^ ?> , nmmm^ t l x % # ^ > ^ * ^ # p <d & $§ x it yt <d a %t ic w 

5 « # CD £ '> & < , ft 3 « # ^ CD & ^ fig # CD m A '> * ^ ^ 5 fij j& & S o 
[ 0 0 7 4 ] 

mmm i 3 writ, &ytm& z mm l rc ?t t mytmx & l rc yt t <d & m #> % 20 

6 . £ n 'If £B 4: L T ffi ffi M «t o T m 2 ft § 'If $g , fefc*tftttt3:T?(0EJII*#«>Si: 

41 RT &c & £ o 
[ 0 0 7 5 ] 

it * m 1 4 cd % m it . a « m * sg jut k & n ? z> & e> , ±^Lfc*»*S(osa«*«FO»jffi 
[n®<Dfg#%iftBjn 

[El 1 ] ^SSWO^SISfiJBJIloaattfcJ&S/RaiWWH'efeSo 

im 2 ] # ft Hj! cd «. n ^ n ^ # s & s * ^ -r y o ^ ^> 13 & & 0 

[03] *%WcD^l||S6^flg£DJ^SSMWBlT'feS„ 

[El4]*f§0^cDm2^)^^ftgcDiMSm0^l21-c?fe§ o 30 
Cia53*«W(OIB3ll»JK8B(Oi!iffBi^0T?fes o 

c @ 6 i *nm<D & 4 nmmm<DmftwimmT*&z 0 

[07] *%^om5HS(i^ft|(DS&^^l§0T*fe*„ 
[ ft ^ CD U£ H£ ] 

1 ^ytm? 

la 

ib mmumu 

1 c iiiias 

id «^^tBBl5 

2 5g ^ m 40 

3 

4 ftj m 0 s§ as 

1 1 *mwm 

12 *es jk» « 

13 SlJ@P^@ 

14 f 




[0 7] 
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